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(54) Compact indoor unit of an air conditioner with filter protruding outside the casing during

automatic filter cleaning

(57)  Theindoor unit of an air conditioner (1) compris-
ing a filter (3), a cleaning unit (4) for cleaning the filter
(3), afilter driving section (42) for moving the filter (3) in
a dedicated direction and an open panel (15), for opening

FIG. 2

and closing the intake grill (14) in front of the casing,
wherein the open panel is opened during filter cleaning
and the filter is extruded to the outside of the casing of
the indoor unit (1) along an inner surface of the open
panel (15).
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Description

CROSS-REFERENCE TO RELATED APPLICATION

[0001] This application is based on and claims priority
under 35 U.S.C. §119 from Japanese Patent Application
No. 2009-068876 filed on March 19, 2009.

BACKGROUND OF THE INVENTION

[Technical Field]

[0002] The present invention relates to an air condi-
tioner (indoor unit) having a function of automatically
cleaning a filter and, more particularly, relates to an air
conditioner which casing is miniaturized by improving the
moving path of the filter.

[Related Art]

[0003] For example, as shown in a patent document
1, some types of the indoor units of recent air conditioners
have a filter cleaning function for automatically removing
dust adhered to a filter.

[0004] Ingeneral, thefilter cleaning functionis realized
in a manner that there are provided with a filter attached
to a main body cabinet so as to cover an air intake port
and a cleaning unit for collecting dust adhered to thefilter,
whereby the filter is moved within the cleaning unit to
thereby collect dust adhered to the filter by the cleaning
unit.

[0005] There has been another type in which the filter
cleaning is realized by moving the filter or the cleaning
unit. In the case of moving the cleaning unit, the sizes of
the moving space of the unit and a driving motor thereof
becomes large. Thus, the air conditioner more reduced
in the cost and size thereof canbe realized in the case of
fixing the cleaning unit and driving the filter.

[0006] The air conditioner described in the patent doc-
ument 1 is configured in a manner that the filter cleaning
device thereof is disposed in a space between a front
side heat exchanger and a front panel and the filter to be
moved makes a U-turn so that the filter can be moved
efficiently within a limited space.

[0007] However, the filter cleaning device described in
the patent document 1 is configured to provide a detour
lane dedicated for the U-turn so as to realize the U-turn
of the filter within the casing, so that the space for the
detour lane is additionally required.

[0008] [Patent Document 1] JP-A-2007-100975

SUMMARY OF THE INVENTION

[0009] Therefore, the invention is made in order to
solve the aforesaid problem and an object of the invention
is to provide an air conditioner which can clean a filter by
moving a part of the filter to the outside of the casing of
the air conditioner while concealing from a user’s view
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field.

[0010] In order to attain the aforesaid object, the in-
vention has the following features.

According to a first aspect of the invention, there is pro-
vided an air conditioner, within a casing of an indoor unit,
including:

a filter disposed along an air intake grill,

a cleaning section for cleaning the filter,

a filter driving section for moving the filter to a pre-
determined direction, and

an open panel which is opened in a direction sepa-
rating from the casing of the indoor unit and is pro-
vided in front of the air intake grill, wherein

when the filter is cleaned, the open panel is opened,
and the filter is extruded to the outside of the casing
of the indoor unit along an inner surface of the open
panel.

[0011] According to a second aspect of the invention,
there is provided the air conditioner as in the first aspect,
wherein

the open panel is coupled to the casing of the indoor unit
in a manner that a lower end side thereof is freely rotat-
able around a rotational axis thereof, and

an upper end side thereof opens/closes around the ro-
tational axis.

[0012] According to a third aspect of the invention,
there is provided the air conditioner as in the first aspect,
wherein

the open panel is opined/closed in a state of keeping
substantially parallel to a front surface of the casing of
the indoor unit by a predetermined open panel driving
section.

[0013] According to a fourth aspect of the invention,
there is provided the air conditioner as in the second as-
pect, wherein

the filter moves toward a tip end side of the open panel
from the rotational axis side thereof.

[0014] Accordingto afifth aspectofthe invention, there
is provided the air conditioner as in any one of the first
to fourth aspects, wherein

the open panel is provided with a guide portion for turning
the filter extruded along the inner surface of the open
panel in a U-turn.

[0015] According to a sixth aspect of the invention,
there is provided the air conditioner as in any one of the
first to fourth aspects, wherein

the open panel s provided with a guide portion for guiding
a tip end of the filter extruded along the inner surface of
the open panel within the casing of the indoor unit.
[0016] According to the invention, since the filter is ex-
truded to the outside of the casing of the indoor unit along
the inner surface of the open panel which is opened in a
direction separated from the casing of the indoor unit,
the open panel can be used as a concealing plate of the
filter at the time of cleaning the filter. Thus, the filter can
be cleaned without placing the filter within a user’s view
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field. Further, the main body of the indoor unit can be
miniaturized.

BRIEF DESCRIPTION OF THE DRAWINGS

[0017]

Fig. 1 is a sectional view showing the main portion
of an air conditioner according to an embodiment of
the invention.

Fig. 2 is a sectional view of the main portion of the
air conditioner according to the embodiment show-
ing a state where a filter is extruded.

Figs. 3A and 3B show schematic diagrams showing
a state where a guide is attached to the part of an
open panel.

Fig. 4 is a sectional view of themainportion showing
a modified example of the open panel.

DETAILED DESCRIPTION OF THE PREFERRED EM-
BODIMENTS

[0018] Although an embodiment of the invention will
be explained hereinafter with reference to drawings, the
invention is not limited thereto. As shown in Fig. 1, the
indoor unit 1 of the air conditioner according to the em-
bodiment is provided with a base panel 10 supported by
a wall surface via a not-shown rear plate.

[0019] Aheat exchanger 2 and a cross flow fun (not
shown) are supported by the base panel 10 so as to be
bridged thereover. According to the invention, since the
concrete configuration of each of the heat exchanger 2
and the cross flow fun is arbitral, the explanation thereof
will be omitted.

[0020] Although an air blowout port, a wind direction
plate, a diffuser (each not shown) etc. are provided on
the lower surface side of the base panel 10, since the
configurations thereof are not limited in particular in the
invention, the explanation thereof will also be omitted.
[0021] The base panel 10 isprovidedwithanupperpan-
el 11 for covering the upper surface of the heat exchanger
2, a front panel 12 for covering the front surface of the
heat exchanger 2, and not-shown side panels for sup-
porting the left and right ends of the heat exchanger 2.
In this embodiment, each of these panels is formed by a
molded component of composite resin.

[0022] Each of the upper panel 11 and the front panel
12 is provided with an air intake grill 14 for introducing
the air within the indoor unit 1. At a part of the front panel
12, there is provided with an open panel 15 which is
opened at the time of the operation of the air conditioner
to enlarge the opening area of the air intake grill 14 to
thereby increase an intake air flow rate.

[0023] Also with reference to Fig. 2, the open panel 15
is formed by a plate-shaped member of composite resin
and provided so as to cover the front panel 12 of the
indoor unit 1. The open panel 15 is coupled at its lower
end to a part of the front panel 12 via a rotation axis 16
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so as to be rotatable.

[0024] The open panel 15 is configured in a manner
that its upper end (free end) is opened/closed by a not-
shown opening/closing drive section. In this embodi-
ment, although the open panel 15 is opened/closed by
the opening/closing drive section using a motor as a driv-
ing source, various kinds of actuators may be used in-
stead thereof. Alternatively, the open panel may be
opened/closed by suing a spring force etc.

[0025] The open panel 15 is opened/closed in re-
sponse to a command from a not-shown control section.
The open panel 15 is usually opened at the time of the
operation of the air conditioner, the filter 3 can be cleaned
without to thereby form a large opening portion directed
to the heat exchanger 2 on the front panel 12 side.
[0026] Within the indoor unit 1, filters 3 are provided
on the heat exchanger 2 side of the air intake grill 14 so
as to be detachable freely in this embodiment. Each of
the filters 3 is configured to have a thin plate shape and
provided along the inner side of the air intake port. A rack
(not shown) to be meshed with a filter driving section 42
described later is formed at the frame (not shown) of each
of the filters 3.

[0027] Each of the filters 3 is attached so as to be sli-
dable along filter guides 31 formed at the indoor unit 1.
A pair of the filter guides 31 are provided so as to support
the filter 3 from the both sides thereof and each of the
filter guides is formed in an arch shape along the heat
exchanger 2 from the upper panel 11 to the front panel
12. Since each of the filters 3 is disposed along the filter
guides 31, the filters 3 are disposed on the upstream side
of the heat exchanger 2.

[0028] Within the indoor unit 1, a filter cleaning unit 4
for cleaning the filters 3 is further provided. The filter
cleaning unit 4 includes a dust box 41 for collecting dust
adhered to the filters 3 and the filter driving section 42
for moving the filters 3 via the space within the dust box
41.

[0029] The dust box 41 is disposed at the lower side
of the inner periphery of the front panel 12 and houses
therein a cleaning brush 43 which is made contact with
the filter 3 to scrape dust off the filter. The concrete con-
figurations of the dust box 41 and the cleaning brush 43
are not limited to particular ones so long as they have
basic mechanisms capable of colleting dust adhered to
the filters.

[0030] The filter driving section 42 is configured by a
gear (not shown) driven by a not-shown motor and is
meshed with a rack (not shown) formed at the frame of
the filter 3. The filter driving section 42 is configured to
move the filters 3 in response to a command from the
not-shown control mans.

[0031] A filter protruding port 17 for protruding the fil-
ters 3 to the outside of the casing of the indoor unit is
provided at the lower end side of the front panel 12 and
a filter moving path is secured within the dust box 41 in
adj acent to the filter protruding port 17.

[0032] According to such the configuration, when the
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filter 3 is moved downward by the filter driving section
42, the tip end 3a of the filter 3 is extruded to the outside
of the casing of the indoor unit via the filter protruding
port 17. The filter 3 thus extruded is guided upward along
the inner side of the open panel 15 as shown in Fig. 2.
[0033] Inthis case, since the open panel 15is directed
toward the floor of a room, a user never directly sees the
movement of the filter. Thus, a user hardly feels unpleas-
antness.

[0034] In this embodiment, although the inner periph-
ery (the front panel 12 side) of the open panel 15 is formed
to have a smooth surface so that the filter is not caught
by the inner periphery, the filter 3 is extruded over the
upper end of the open panel when the filter 3 is longer
than the open panel 15.

[0035] Thus, as a more preferable mode, it is prefera-
ble to provide a guide portion for changing the moving
direction of the filter 3 on the upper end side of the open
panel 15. As shown in Fig. 3A, the guide portion 5a is
integrally attached to the upper end of the open panel 15
so as to have an arch shape and is provided with a turn
guide surface 51 for making the tip end 3a of the filter 3
a U-turn.

[0036] The guide portion 5a is configured so as to be
able to be withdrawn within the casing of the indoor unit
from the front panel 12 in the closed state of the open
panel 15. The shape of the guide portion 5a may be se-
lected arbitrarily so long as it has a shape not interfering
the opening/closing operation of the open panel 15 at the
time of the opening/closing.

[0037] As another modified example, as shown in Fig.
3B, a guide portion 5b is integrally attached to the upper
end of the open panel 15 so as to have an L-shape and
is provided with a turn guide surface 51 for bending the
tip end 3a of the filter 3 by about 90 degree.

[0038] In this example, the front panel 12 is provided
with a filter introducing port 18 for introducing the tip end
3a of the filter 3 again within the indoor unit. According
to this configuration, since the filter 3 is bent by about 90
degree by the guide portion 5b and further the part of the
filter 3 is introduced within the indoor unit, the filter 3 can
be cleaned without placing the filter 3 within a user’s view
field.

[0039] In this embodiment, the open panel 15 is con-
figured so as to be opened/closed in a freely rotatable
manner around the rotational axis at the lower end side
thereof. However, in order to realize the filter cleaning
function, the invention can be applied to the air condi-
tioner having the open panel 15 provided with an opening/
closing mechanism other than the aforesaid types.
[0040] For example, as shown in Fig. 4, an open panel
15ais configured to be opened/closed so as to be moved
in a state of keeping substantially parallel to the front
panel 12. In this example, the open panel 15a is control-
led so as to be moved in a direction perpendicular to the
front panel (left and right direction in Fig. 4) by a motor.
[0041] In the arrangement using the open panel 15a,
also the filter 3 can be extruded to the outside of the

10

15

20

25

30

35

40

45

50

55

casing of the indoor unit along the inner periphery of the
open panel 15a. Since the open panel 15a is configured
to be opened/closed so as to keep substantially parallel
to the front panel, it is more preferable to provide, near
the outlet of the filter protruding port 17, a guide for guid-
ing the filter 3 along the open panel 15a.

[0042] In this embodiment, although the open panel
15 is configured to cover the air intake grill 14 of the front
panel 12, the open panel may be configured in a manner
that a part of the open panel covers the upper panel 11,
for example. That is, the configuration of the open panel
may be changed arbitrarily according to the specification
so long as the open panel is opened at the time of the
operation.

Claims

1. An air conditioner, within a casing of an indoor unit,
comprising:

a filter disposed along an air intake grill,

a cleaning section for cleaning the filter,

a filter driving section for moving the filter to a
predetermined direction, and

an open panel which is opened in a direction
separating from the casing of the indoor unit and
is provided in front of the air intake grill, wherein
when the filter is cleaned, the open panel is
opened, and the filter is extruded to the outside
of the casing of the indoor unit along an inner
surface of the open panel.

2. The air conditioner as in claim 1, wherein
the open panel is coupled to the casing of the indoor
unitin amanner that a lower end side thereof is freely
rotatable around a rotational axis thereof, and
an upper end side thereof opens/closes around the
rotational axis.

3. The air conditioner as in claim 1, wherein
the open panel is opined/closed in a state of keeping
substantially parallel to a front surface of the casing
of the indoor unit by a predetermined open panel
driving section.

4. The air conditioner as in claim 2, wherein
the filter moves toward a tip end side of the open
panel from the rotational axis side thereof.

5. The air conditioner as in claim 1, wherein
the open panel is provided with a guide portion for
turning the filter extruded along the inner surface of
the open panel in a U-turn.

6. The air conditioner as in claim 1, wherein
the open panel is provided with a guide portion for
guiding a tip end of the filter extruded along the inner
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surface of the open panel within the casing of the
indoor unit.
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FIG. 2
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FIG. 3A
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FIG. 4
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